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Abstract 

Background: To investigate tine effect of intraoperative 360° laser retinopexy anterior to tlie equator for tine 
prevention of retinal detachment after phacovitrectomy. 

Methods: The patients were part of two consecutive case series cohorts in macular hole (MH) and 
rhegmatogenous retinal detachment (RRD), one which did not receive intraoperative prophylactic 360° laser, and 
one which received intraoperative prophylactic 360° laser. For the 360° laser treatment group, three rows of 
medium^white bums were positioned anterior to the equator. The baseline characteristics and the risk of retinal 
detachment over time were analyzed and compared between the groups. 

Results: Prophylactic intraoperative 360° laser treatment was performed on 77 IVIH cases (67.3 years) and compared 
to a control group of 35 MH cases (65.8 years). Additionally, prophylactic intraoperative 360° laser treatment was 
performed on 108 RRD cases (64.0 years) and compared to 270 RRD cases (64.4 years). The 360° laser group showed 
a significant reduction (0%, 0/77 eyes) in the rate of the incidence of retinal detachment after vitrectomy at 
12 months after surgery in MH cases, compared with the control group (5.7%, 2/35 eyes) (p = 0.034). Kaplan-Meier 
survival analysis demonstrated that the rate of retinal detachment in the control group was significantly higher than 
that in the 360° laser group (p = 0.035). There was no significant difference between the groups in RRD cases 
(p = 0.092). 

Conclusions: Intraoperative 360° laser retinopexy following phacovitrectomy resulted in a significant reduction in 
the rate of postoperative retinal detachment in MH cases. 
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Background 

Retinal detachment is one of the most severe comph- 
cations following vitrectomy. The incidence of retinal 
detachment after vitrectomy is 6-8% in epi-retinal 
membrane (ERM) cases [1,2], 6% in branch retinal vein 
occlusion cases [3], and varies between 0-11% in macular 
hole (MH) cases [4-9]. Retinal detachment may be attrib- 
utable to the surgical technique, and can be affected by 
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how much of the peripheral vitreous remained in MH 
cases. The presence of a gas bubble in an incompletely 
vitrectomized eye can induce traction on the peripheral 
retina, leading to formation of peripheral breaks and 
retinal detachment. Due to the vision-threatening nature 
of this complication, many attempts have been made to 
prevent retinal detachment, including; careful peripheral 
retinal examination with scleral depression, properly 
treating retinal breaks at the end of the vitrectomy, and 
even prophylactic scleral buckling [10] or cryopexy [11]. 
Combined vitrectomy and phacoemulsification (phacov- 
itrectomy) surgery has several advantages that prevent 
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retinal re-detachment. Phacoemulsification surgery results 
in; a more complete vitrectomy, the possibility of a more 
efficient scleral depression, and an entry site that is more 
anterior, thus, reducing the risk of entry site complica- 
tions. However, in our experience, even with the many ad- 
vantages of the combined phacovitrectomy surgery, retinal 
detachment following surgery could not be completely 
prevented. Therefore, it would be beneficial if an alterna- 
tive, less-invasive management strategy was feasible. The 
incidence of retinal re-detachment was reduced by 50% 
with prophylactic 360° laser retinopexy after removal of 
silicone oil [12,13]. We hypothesize that 360° laser retino- 
pexy anterior to the equator can reduce the incidence of 
retinal breaks and detachment by causing strong chorior- 
etinal adhesion. It may also prevent the progression of ret- 
inal detachment similar to demarcation laser treatment. 
This procedure can easily be performed during the vitrec- 
tomy procedure with the endolaser probe. The purpose of 
this study was to evaluate the effect of intraoperative 360° 
prophylactic laser retinopexy on the incidence of retinal 
detachment after phacovitrectomy using a case-control 
design in MH and rhegmatogenous retinal detachment 
(RRD) cases. 

Methods 

We retrospectively reviewed the patient records to identify 
patients who underwent phacovitrectomy surgery for idio- 
pathic MH and RRD by a single surgeon (T.I.) in Toyama 
Prefectural Central Hospital between July 2000 and 
September 2007. 

The patients were part of two consecutive case series co- 
horts in each diagnosis, one which received intraoperative 
prophylactic 360° laser (June 2001-December 2004), and 
one which did not receive intraoperative prophylactic 360° 
laser (January 2005-September 2007). Surgery was carried 
out based on the approval of the institutional review board 
in Toyama Prefectural Central Hospital and the ethical 
standard established by the Declaration of Helsinki. After 
an explanation, informed consent was obtained from all 
patients. 

Each patient underwent a detailed preoperative evalu- 
ation. The following patient information was also col- 
lected: age, gender, systemic disease, previous ocular 
surgery, and associated eye diseases. Postoperatively, a 
complete ocular examination was performed on the 1, 
3, 7 days, 2, 4, 6, 8, 10 weeks, and every month until 
12 months after surgery. All patients were followed for 
twelve months after surgery. 

Exclusion criteria were; previous ocular surgery, giant 
tears, retinal dialysis, trauma, proliferative vitreoretino- 
pathy (PVR, grade C or higher), retinal detachment with 
macular hole (high myopia), or round hole detachment 
with no associated PVD. 



Surgical technique 

After administration of retrobulbar and peribulbar 
anesthesia (2% lidocaine hydrochloride), a half-round 
fornix-based conjunctival incision was created. Con- 
ventional 20-gauge PPV was conducted using an Accurus 
800CS (Alcon Inc., Fort Worth, TX). 

First, cataract surgery was performed as described 
below. After a 3.0 mm wide self-sealing superior sclero- 
corneal tunnel was created at 12 o'clock, the continuous 
curvilinear capsulorhexis was made. The nucleus was 
removed using the phaco-chop method and the residual 
cortex was aspirated by an irrigation/aspiration (I/A) tip. 
Next, a foldable acrylic lOL SA60AT (Alcon Inc.) was 
implanted into the bag. 

The sclerotomies were performed 3.5 mm from the 
limbus. Triamcinolone acetonide was used intraopera- 
tively to highlight the vitreous body, and the posterior cor- 
tical vitreous up to the vortex vein was removed. ICG 
staining was employed for MH patients, and the ILM was 
removed at least 2 disc diameters from the MH edge. The 
eyes underwent 360° scleral depression to trim the vitre- 
ous in the vitreous base and confirm an absence of iatro- 
genic retinal breaks. If a retinal break was found during 
the surgical procedure, it was treated with endo-laser for 
both the treatment and the control groups. After fluid-air 
or gas (20% SFe) exchange, the original retinal break was 
treated with endo-laser. The 360° laser retinopexy involved 
placement of three rows of medium-white burns anteriorly 
from the level of vortex vein, towards and beyond the 
equator with burns approximately one burn width 
apart using the endo-laser system. The sclerotomies 
were sutured with 7-0 Vicryl. 

Following MH surgery, patients were instructed to 
remain in a face-down position for 12 hours per day 
for a minimum of 1 week. The RRD patients were not 
instructed to lay face-down following surgery. 

Visual acuity 

Best-corrected visual acuity on decimal charts was 
recorded at each visit and this acuity was converted to the 
logarithm of the minimal angle of resolution (logMAR) 
for statistical analysis. 

Statistical analysis 

Baseline demographic and clinical characteristics were 
examined using unpaired f-test or Fisher exact test. The 
time to retinal detachment after vitrectomy was analyzed 
using the Kaplan-Meier product-limit method and log 
rank test. Continuous variables without a normal distribu- 
tion were compared using the Mann-Whitney U test. Dif- 
ferences with a p-value less than 0.05 were considered 
statistically significant. 
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Results 

Baseline characteristics of study cohort 

The study included 112 consecutive MH cases and 378 
RRD cases. Demographics such as age, gender, macula 
status (in RRD), preoperative vision, axial length, and 
type of tamponade are summarized in Table 1. There 
was no statistically significant difference in baseline 
characteristics between the groups in MH and RRD 
cases. 

Prophylactic intraoperative 360° laser treatment was 
performed on 77 consecutive MH cases (68.8%, mean age 
of 67.3 years) and compared to a control group of 35 con- 
secutive MH cases (31.2%, mean age of 65.8). Prophylactic 
intraoperative 360° laser treatment was performed on 108 
consecutive RRD cases (28.5%, mean age of 64.0 years) 
and compared to a control group of 270 consecutive RRD 
cases (61.5%, mean age of 64.4). 

Incidence of retinal detachment 

The 360° laser group showed a significant reduction (0%, 
0/77 eyes) in the rate of the incidence of retinal re- 
detachment after vitrectomy at 12 months following sur- 
gery for the MH cases, compared with the control group 
(5.7%, 2/35 eyes) (p = 0.034) (Table 2). One eye had a new 
retinal break that corresponded to the sclerotomy site, and 
the other eye had a new retinal break at the inferonasal 
quadrant, which was not related to the screlotomy. 
Kaplan-Meier survival analysis demonstrated that the rate 
of retinal detachment in the control group was signifi- 
cantly higher than that in the 360° laser group (p = 0.035, 
Figure 1). Postoperative retinal detachment was 5.9% of 
the control group (3 eyes had a new retinal break not 
correlated to the sclerotomy, and 13 eyes had RD with 
re-opening of the causative retinal break(s) because of 
proliferative vitreoretinopathy) and 1.9% of the 360° 

Table 1 Patients characteristic 



laser group in RRD cases (2 eyes had RD with re- 
opening of the causative retinal break(s) because of pro- 
liferative vitreoretinopathy. Notably, the location on the 
retina where the 360° laser retinopexy was performed, 
was not re-detached). However, there was no significant 
difference between these groups (p = 0.092). None of 
the patients developed retinal re-detachment in any of 
the groups beyond 2 month after surgery. Kaplan-Meier 
survival analysis demonstrated that there was no sig- 
nificant difference between the groups in RRD cases 
(p > 0.05) (Figure 1). 

Other complications 

The proportions of ERM, development of MH in RRD 
cases, failure of MH in MH cases, cystoid macular 
edema (CME), and vitreous hemorrhage were not statis- 
tically different between the two groups (Table 2). Two 
eyes had rupture of the posterior capsule as a complica- 
tion of cataract surgery in this study, but had no postop- 
erative complication including retinal detachment after 
surgery. 

Postoperative ERM developed in 7 eyes (6.5%) from 
the 360° laser group and in 10 eyes (3.7%) from the con- 
trol group in the RRD cases. Within the MH cases, nei- 
ther group developed ERM. The initial failure of MH 
rate was 3 (3.9%) in the 360° laser group, and 1 (2.9%) in 
the control group. The final failure rate was 0% in both 
groups. Postoperative MH developed in 3 (1.1%) patients 
within the RRD control group. 

CME was observed in 1 eye (0.9%) from the 360° laser 
group and 6 eyes (2.2%) from the control group in RRD 
cases. 

Vitreous hemorrhage occurred 1 eye (0.9%) from the 
360° laser group and 2 eyes (0.7%) from the control 
group in RRD cases. There was no statistically significant 







Macular hole 




Retinal detachment 




360° Laser group 


Control group 


P 


360° Laser group 


Control group 


P 


Number 


77 


35 




108 


270 




Age (year) 


67.3 ± 5.7 


65.8 ±8.8 


0.360 


64.0 ± 1 1 .5 


64.4 ± 1 0.8 


0.756 


Gender{M/F) 


32/35 


12/23 


0.192 


60/48 


138/132 


0.434 


Macula status (On/Off) 








72/36 


1 66/1 04 


0.346 


Pre-operative VA 


20/95 


20/85 


0.487 


20/85 


20/78 


0.688 


Ao<ial length(mm) 


23.8 ± 1 .4 


23.6 ± 1.5 


0.495 


244 ± 24 


24.7 ± 2.8 


0.297 


Vitreous iiemorriiage(eye) 


0 


0 


1 


7 


31 


0.144 


Retinal break(single/multiple) 








30/78 


84/1 86 


0.523 


Retinal break(Sup/lnf/both sides) 








65/14/29 


1 89/32/49 


0.134 


Retinal break(tear(s)/hole(s)) 








84/24 


1 94/76 


0.238 


Lattice degeneratiQn(+/-) 








23/85 


61/209 


0.784 


Tamponade{Air/SF6) 


0/77 


0/35 


1 


75/33 


1 88/69 


0.972 



Sup: superior, Inf: inferior. 
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Table 2 Complications 







Macular hole 




Retinal detachment 




360° Laser group 


Control group 


P 


360° Laser group 


Control group 


P 


Retinal detacliment 


0(0%) 


2(5.7%) 


0.034 


2(1.9%) 


1 6(5.9%) 


0.092 


Epiretinal membrane 


0(0%) 


0(0%) 


1 


7(6.5%) 


10(3.7%) 


0.239 


Macular hole 








0(0%) 


3(1.1%) 


0.274 


(Initial failure) 


3(3.9%) 


1 (2.9% 


0.784 








(Final failure) 


0(0%)) 


0(0%) 


1 








Cystoid macular edema 


0(0%)) 


0(0%) 


1 


1 (0.9%) 


6(2.2%) 


0.669 


Vitreous iiemorriiage 


0(0%)) 


0(0%) 


1 


1 (0.9%) 


2(0.7%) 


0.855 



difference within the RRD groups. There was no devel- 
opment of vitreous hemorrhage in any of the MH cases. 

Visual acuity 

There was no statistically significant difference in post- 
operative visual acuity (log MAR; the 360 laser group: 
0.19 ± 0.26 compared to the control group: 0.28 ± 0.28, 
P = 0.112) in MH cases and (log MAR; the 360° laser 
group: 0.11 ± 0.26 compared to the control group: 0.07 ± 
0.29, P = 0.193) in RRD cases (Table 3). 

Discussion 

Iatrogenic retinal breaks and retinal detachment remain a 
severe vision-threatening complication following vitreous 
surgery. There are two main causes of iatrogenic retinal 
breaks associated with vitrectomy. One is that insertion of 
an instrument may cause traction on the adjacent vitreous 
resulting in a retinal tear along the posterior border of the 
vitreous base intraoperatively. Additionally, the vitreous 
may become immobilized within the sclerotomy site dur- 
ing withdrawal of an instrument causing traction and a 
retinal break along the posterior border of the vitreous 
base postoperatively. Careful peripheral retinal examin- 
ation with scleral depression should detect breaks induced 



by this manner, and appropriate retinopexy may prevent 
the development of subsequent retinal detachment. 

Theocharis et al. noted that phacovitrectomy leads to 
a more complete vitrectomy, the possibility of a more 
efficient scleral depression, and a more anterior entry 
site placement with a reduced risk of entry site complica- 
tions [14]. Accordingly, the phacovitrectomy has several 
advantages to prevent retinal detachment after surgery. In 
our study, cataract surgery was performed by phacoemul- 
sification prior to vitrectomy. However, the control group 
contained 16 (5.9%) patients with retinal detachments 
within RRD cases, and 2 (5.7%) retinal detachments in 
MH cases after surgery in the present study. In the RRD 
cases, a single-operation without scleral buckling anatomic 
success rate was reported between 62 and 100% in 
pseudophakic patients [15-23] and between 64-80% in 
phakic patients [16,17]. In MH cases, Sjaarda et al., 
found incidence of RD in 1.1% and retinal breaks in 
5.5% [5], while Park et al., reported a significantly 
higher rate of RD (14%) and peripheral retinal tears 
(3%) [24]. The vitrectomy results for the Macular Hole 
Study Group found a comparably high incidence of 
retinal detachment (11%) [4]. Even though the rate of 
retinal re-detachment after surgery was not higher in 
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Figure 1 Kaplan-Meier survival curves of the treatment group and the control group, showing the cumulative proportion of retinal 
detachment at various time intervals. (A) There was a statistically significant difference between the two curves in the macular hole cases 
(p = 0.035). (B) There was no statistically significant difference between the two curves in rhegmatogenous retinal detachment cases (p > 0.05). 
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Table 3 Visual acuity 







Macular hole 




Retinal detachment 




360° Laser group 


Control group 


P 


360° Laser group 


Control group 


P 


Preoperative VA 


20/95 


20/85 




20/85 


20/78 




(Log MAR) 


0.68 ± 0.33 


0.63 ± 0.36 


0.487 


0.63 ± 0.86 


0.59 ±0.91 


0.688 


Postoperative VA 


20/31 


20/37 




20/27 


20/23 




(Log MAR) 


0.1 9 ±0.26 


0.28 ± 0.28 


0.112 


0.1 1 ±0.26 


0.07 ± 0.29 


0.193 



our study compared to the previous reports, a method 
to reduce compUcations would be beneficial. 

To minimize the incidence of postoperative retinal de- 
tachment, prophylactic measures have been proposed. 
Scleral buckling [10] or circular cryoretinopexy [11] were 
deemed appropriate prophylactic measures but these are 
in fact quite invasive and impose risks of their own. On 
the other hand, intraoperative 360° laser during vitrectomy 
can treat unseen breaks or prevent formation of new 
breaks and prevent retinal detachment after vitrectomy. 
This procedure takes only a few minutes to complete, and 
can be performed while observing the peripheral retina 
during depression of the sclera. There is mounting evi- 
dence that shows the advantages of 360° laser retinopexy 
after SO removal [12,13]. In a wide retrospective study in 
patients with RRD, RD after oil removal occurred in 26% 
vs 14% of laser-treated eyes (p = 0.01) [12]. 

In eyes with vitreal or macular diseases, excluding RD 
which underwent vitrectomy, Koh et al., found that 
intraoperative 360° laser retinopexy was associated with 
a reduction in the incidence of RD after surgery from 
13.3% to 3.5% [25]. However, most of their cases did not 
have fluid-air/gas exchange nor any tamponade. Using 
the tamponade at the end of the vitrectomy allows suffi- 
cient time for chorioretinal adhesion to develop [26,27]. 
Therefore, the advantages of our study is that the effect 
of the 360° laser retinopexy is compared in the same 
diagnosis and the tamponade was used for each case. 

In our study, intraoperative 360° laser during vitrec- 
tomy resulted in no retinal detachment after surgery 
and a significant reduction in the rate of postoperative 
retinal detachment in MH cases. Furthermore, regarding 
complications, the initial failure of MH closure was not 
significantly different between the groups, and complete 
closure occurred in all of the MH cases. Also there was no 
significant difference between the groups regarding other 
complications in our MH cases. The results indicate that 
the present procedure is useful for preventing retinal 
detachment after vitrectomy. 

Although the rate of retinal re-detachment was lower in 
the 360° laser group, there was no significant difference 
between the 360° laser group and the control group in 
RRD cases. The cause of retinal re-detachment after 
vitrectomy is probably multifactorial, and is mainly 
dependent on the presence of two preconditions; 



inflammation and responsive cells [28]. The logical 
goal of a vitrectomy procedure in RRD would be to re- 
move such cells and also their substrates of attachment 
(vitreous collagen) without causing an increased in- 
flammatory response. However, this is further compli- 
cated by the fact that the use of vitrectomy combined 
with laser photocoagulation has been identified as a 
risk factor for PVR development [29,30]. In previous 
studies, the degree of vitreous removal ranges from a 
core vitrectomy followed by removal of the vitreous 
adherent to breaks [31], to a complete 360° shaving of 
the vitreous base [18,23]. Intraoperative 360° laser, as 
well as cryopexy, might cause the breakdown of the 
blood-retinal barrier with leakage of serum proteins 
into the intraocular fluids [32]. This could be the source of 
cellular migration and proliferation resulting in epiretinal 
membrane formation. In our study, the occurrence of 
ERM was not significantiy different between the groups. 
Taken together, the 360° laser procedure for RRD is still 
controversial. Another possible method of resolution is 
the use of cannulated vitrectomy systems. These systems 
may protect the vitreous base by allowing easier entry 
of instruments and cause less frequent herniations of 
the vitreous into the scleral incision [33] . 

In this study, 20-G vitrectomy was performed in all 
of the cases. Recently, 23- or 25- G vitrectomy may be 
preferable, because the smaller gauge vitrectomy has 
several advantages. The incidence of retinal breaks in 
20-G vitrectomy in MH surgery was found to be be- 
tween 0% and 7.2% [34-36]. In 23- or 25-gauge vitrec- 
tomy incidences were reported to be 0% to 3.1% 
[6,7,37,38]. Using smaller gauge instruments might 
decrease trauma in and near the vitreous base adjacent 
to the sclerotomies. Furthermore, the use of trocars 
might protect the vitreous base from excessive traction 
to the adjacent retina. Although the incidence of ret- 
inal breaks has decreased in small gauge vitrectomy, 
the possibility of postoperative retinal detachment has 
not been eliminated. The presence of a gas bubble can 
induce traction on the peripheral retina, an inflamma- 
tion reaction, or vitreoretinal proliferation develop- 
ment, leading to formation of peripheral breaks and 
retinal detachment. These results suggest that 360° 
laser treatment may be an option for preventing retinal 
detachment postoperatively in vitrectomy. Smaller gauge 
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instruments would further decrease the incidence of 
complications. 

Conclusions 

A more complete vitrectomy with the intention of reducing 
the amount of residual peripheral vitreous with scleral 
indentation, and a careful sclerotomy cleansing of incar- 
cerated vitreous should be performed at the end of sur- 
gery. However, it is impossible to completely prevent 
postoperative retinal detachment caused by unseen 
retinal breaks during surgery or postoperatively. Con- 
sidering the vision-threatening nature of retinal re- 
detachment after vitrectomy, this adjunctive treatment 
should be considered during vitrectomy procedures for 
the prevention of postoperative retinal detachment. A 
randomized, prospective clinical trial is necessary to 
definitively determine the efficacy of this treatment. 

Ethical approval 

Surgery was carried out based on the approval of the insti- 
tutional review board and the ethical standard established 
by the Declaration of Helsinki. An informed consent was 
obtained from all of the patients. 

Competing interests 

None of the authors have a financial or proprietary interest in any product 
mentioned. 

Authors' contribution 

Tl made a substantial contribution to conception and design, analysis and 
interpretation of data, drafting the manuscript and revising it critically for 
important intellectual content. YJ and BO were involved in study conception 
and design and analysis and interpretation of data. All authors read and 
approved the final manuscript. 

Author details 

'Department of Ophthalmology, Nagoya University Hospital, Nagoya, Japan. 
^Department of Ophthalmology, Toyama Prefectural Central Hospital, 
Toyama, Japan. ^Department of Ophthalmology, Johns Hopkins University 
School of Medicine, Baltimore, IVID, USA. '^Department of Ophthalmology, 
Chungnam National University Hospital, Daejeon, Korea. ^State University of 
New York at Stony Brook University Hospital and Medical Center, Stony 
Brook, NY USA. 

Received: 18 May 2013 Accepted: 30 November 2013 
Published: 10 December 2013 

References 

1. Michels RG: Vitreous surgery for macular pucker. Am J Ophthalmol 1981, 
92:628-639. 

2. Michels RG: Vitrectomy for macular pucker. Ophthalmology 1984, 
91:1384-1388. 

3. Scott lU: Vitreoretinal surgery for complications of branch retinal vein 
occlusion. Curr Opin Ophthalmol 2002, 13:161-166. 

4. Banker AS, Freeman WR, Kim JW, Munguia D, Azen SP: Vision-threatening 
complications of surgery for full-thickness macular holes. Ophthalmology 
1997, 104:1442-1453. 

5. Sjaarda RN, Glaser BM, Thompson JT, Murphy RP, Hanham A: Distribution of 
iatrogenic retinal breaks in macular hole surgery. Ophthalmology 1 995, 
102:1387-1392 

6. Rizzo S, Belting C, Genovesi-Ebert F, Di Bartolo E: Incidence of retinal 
detachment after small-incision, sutureless pars plana vitrectomy 
compared with conventional 20-gauge vitrectomy in macular hole and 
epiretinal membrane surgery. Retina 2010, 30:1065-1071. 



7. Rasouli M, Steed SM, Tennant MT, Rudnisky CJ, Hinz BJ, Greve MD, Somani 
R: The 1-year incidence of rhegmatogenous retinal detachment post 
23-gauge pars plana vitrectomy. Can J Ophthalmol 2012, 47:262-263. 

8 Guillaubey A, Malvitte L, Lafontaine PO, Hubert I, Bron A, Berrod JP, Creuzot- 
Garcher C: Incidence of retinal detachment after macular surgery: a 
retrospective study of 634 cases. Br J Ophthalmol 2007, 91 :1 327-1 330. 

9. Hwang J, Escariao P, Iranmanesh R, Tosi GM, Chang S: Outcomes of 
macular hole surgery in patients treated intraoperatively for retinal 
breaks and/or lattice degeneration. Retina 2007, 27:1243-1248 

1 0. Chang TS, McGill E, Hay DA, Ross WH, Maberley AL, Sibley LM, Ma PE, 
Potter MJ: Prophylactic scleral buckle for prevention of retinal 
detachment following vitrectomy for macular hole. Br J Ophthalmol 
1999, 83:944-948. 

1 1 . Wolfensberger TJ, Aylward GW, Leaver PK: Prophylactic 360° cryotherapy 
in fellow eyes of patients with spontaneous giant retinal tears. 
Ophthalmology 2003, 1 1 0:1 1 75-1 1 77. 

12. Laidlaw DAN, Karia N, Bunce C, Aylward GW, Gregor ZJ: Is prophylactic 
360° laser retinopexy protective? Risk factors for retinal redetachment 
after removal of silicone oil. Ophthalmology 2002, 109:153-158. 

1 3. Avitabile T, Longo A, Lentini G, Reibaldi A: Retinal detachment after 
silicone oil removal is prevented by 360 degrees laser treatment. Br J 
Ophthalmol 2008 92:1479-1482. 

14. Theocharis IP, Alexandridou A, Gill NJ, Tomic Z: Combined 
phacoemulsification and pars plana vitrectomy for macular hole 
treatment. Acta Ophthalmol Scand 2005, 83:1 72-1 75. 

15. Stangos AN, Petropoulos IK Brozou CG, Kapetanios AD, Whatham A, 
Pournaras CJ: Pars-plana vitrectomy alone vs. vitrectomy with scleral 
buckling for primary rhegmatogenous pseudophakic retinal detachment. 
Am J Ophthalmol 2004 138:952-958. 

16. Heimann H, Bartz-Schmidt KU, Bornfeld N, Weiss C, Hilgers RD, Foerster MH: 
Scleral buckling versus primary vitrectomy in rhegmatogenous retinal 
detachment: a prospective randomized multicenter clinical study. 
Ophthalmology 2007, 1 14:2142-2154. 

1 7. Azad RV, Chanana B, Sharma YR, Vohra R: Primary vitrectomy versus 
conventional retinal detachment surgery in phakic rhegmatogenous 
retinal detachment. Acta Ophthalmol Scand 2007, 85:540-545. 

18. Campo RV, Sipperley JO, Sneed SR, Park DW, Dugel PU, Jacobsen J, Flindall 
RJ: Pars plana vitrectomy without scleral buckle for pseudophakic retinal 
detachments. Ophthalmology 1999, 106:1811-1815. 

19. Mendrinos E, Dang-Burgener NP, Stangos AN, Sommerhalder J, Pournaras 
CJ: Primary vitrectomy without scleral buckling for pseudophakic 
rhegmatogenous retinal detachment. Am J Ophthalmol 2008, 
145:1063-1070. 

20. Ahmadieh H, Moradian S, Faghihi H, Parvaresh MM, Ghanbari H, Mehryar M, 
Heidari E, Behboudi H, Banaee T, Golestan B: Anatomic and visual 
outcomes of scleral buckling versus primary vitrectomy in pseudophakic 
and aphakic retinal detachment: six-month follow-up results of a single 
operation-report no. 1. Ophthalmology 2005, 112:1421-1429. 

21 . Sharma YR Karunanithi S, Azad RV Vohra R Pal N, Singh DV Chandra P: 
Functional and anatomic outcome of scleral buckling versus primary 
vitrectomy in pseudophakic retinal detachment. Acta Ophthalmol Scand 
2005, 83:293-297. 

22. Brazitikos PD, Androudi S, Christen WG, Stangos NT: Primary pars plana 
vitrectomy versus scleral buckle surgery for the treatment of 
pseudophakic retinal detachment: a randomized clinical trial. Retina 
2005, 25:957-964 

23. Martinez-Castillo V, Boixadera A, Verdugo A, Garcia-Arumi J: Pars plana 
vitrectomy alone for the management of inferior breaks in pseudophakic 
retinal detachment without facedown position. Ophthalmology 2005, 
112:1222-1226. 

24 Park SS, Marcus DM, Duker JS, Pesavento RD, Topping TM, Frederick AR Jr, 
DAmico DJ: Posterior segment complications after vitrectomy for 
macular hole. Ophthalmology 1995, 102:775-781. 

25. Koh HJ, Cheng L, Kosobucki B, Freeman WR: Prophylactic intraoperative 
360 degrees laser retinopexy for prevention of retinal detachment. 
Retina 2007, 27:744-749. 

26. de Juan E Jr, McCuen B, Tiedeman J: Intraocular tamponade and surface 
tension. Sun/ Ophthalmol 1985, 30:47-51. 

27. Thompson JT: Kinetics of intraocular gases: disappearance of air, sulfur 
hexafluoride, and perfluoropropane after pars plana vitrectomy. Arch 
Ophthalmol 1989, 107:687-691. 



Iwase ef al. BMC Ophthalmology 2013, 13:77 
http://www.biomedcentral.com/1471-2415/13/77 



Page 7 of 7 



28. Kirchhof B: Strategies to influence PVR development. Graefe's Arch Clin Exp 
Ophtahalmol 2004, 242:699-703. 

29. Cowley M, Conway BP, Campochiaro PA, Kaiser D, Gaskin H: Clinical risk 
factors for proliferatve vitreoretinopathy. Arch Ophthalmol 1989, 
107:1147-1151. 

30. Algvere PV, Hallnas K, Dafgard E, Hoog A: Panretinal piiotocoaguiation 
aggravates experimental proliferative vitreoretinopathy. Graefe's Arch Clin 
Exp Ophthalmol 1990, 228:461-466. 

31. Escoffery RF, Oik Rl, Grand MG, Boniuk I: Vitrectomy witiiout scleral 
buckling for primary rhegmatogenous retinal detaciiment. Am J 
Ophthalmol 1985, 99:275-281. 

32. Jaccoma EH, Conway BP, Campochiaro PA: Cryotherapy causes extensive 
breakdown of the blood-retinal barrier. A comparison with argon laser 
photocoagulation. /Irch Ophthalmol 1985, 103:1728-1730. 

33. Territo C, Gieser JP, Wilson CA, Anand R: Influence of the cannulated 
vitrectomy system on the occurrence of iatrogenic sclerotomy retinal 
tears. Retina 1997, 17:430-433. 

34. Scartozzi R, Bessa AS, Gupta OP, Regillo CD: Intraoperative sclerotomy- 
related retinal breaks for macular surgery, 20- vs 25-gauge vitrectomy 
systems. Am J Ophthalmol 2007, 143:155-1 56. 

35. Moore JK, Kitchens JW, Smiddy WE, IVlavrofrides EC, Gregorio G: Retinal 
breaks observed during pars plana vitrectomy. Am J Ophtalmol 2007, 
144:32-36. 

36. Williams GA: 25-, 23-, or 20-gauge instrumentation for vitreous surgery? 

Eye 2008, 22:1263-1266. 

37. Patelii F, Radice P, Zumbo G, Frisone G, Fasolino G: 25-gauge macular 
surgery: results and complications. Retina 2007, 27:750-754. 

38. Faia U, McCannel CA Pulido JS, Hatfield RIVl, Hatfield ME, McNulty VE: 
Outcomes following 25-gauge vitrectomies. Eye 2008, 22:1024-1028. 

. \ 

doi:10.1 186/1471-2415-13-77 

Cite this article as: Iwase et al: Effect of prophylactic 360° laser 
treatment for prevention of retinal detachment after phacovitrectomy: 
(Prophylactic 360° laser treatment for prevention of retinal 
detachment). BMC Ophthalmology 20]3 13:77. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at \ ranu^\ 

www.biomedcentral.com/submit momea central 



